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MICROWAVABLE SINGLE-SERVING MEAL 
CONTAINER 

This application is a continuation, of application Ser. No. 
07/618,460, ?led Nov. 27, 1990, noW abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to the ?eld of 
thermally insulated food containers and, more speci?cally, 
to a microWavable single-serving meal container capable of 
retaining heat at a desirable level for several hours after 
initial microWaving. 

2. Description of the Related Art 
The advent of microWave ovens has lead to a near 

revolution in the ?eld of food preparation. It is noW common 
practice to package a single-serving meal in a microWavable 
container (non-metallic) so that a hot meal can be prepared 
in a matter of one to four minutes. 

With conventional containers for single-serving meals, it 
is necessary for the consumer to have convenient access to 
a microWave oven, since after microWaving, the food typi 
cally cools to room temperature a short time after micro 
Waving. 

In some situations, a microWave oven is neither conve 
niently available nor practically useable, such as in the case 
of young school children. Typically, schools do not provide 
microWave ovens for use by students, and even if they Were 
available, some school children are too young to operate the 
microWave ovens. 

Generally, child nutrition is a Widespread concern. The 
incidence of childhood obesity and high cholesterol levels is 
becoming a national problem that is exacerbated by the large 
number of Working parents Who do not have time to give 
proper consideration to family nutrition. While it is desirable 
to provide single-serving meals for children in school, there 
exists a problem in that heretofore there has been no 
practical and feasible Way to provide heating of these meals. 
Thus, a health problem is created Whereby parent are 
encouraged to provide junk food or high-fat/starch foods in 
the absence of having a practical Way to provide nutritious 
meals. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a micro 
Wavable single-serving meal container capable of retaining 
a temperature of about 110°—140° for about four to ?ve 
hours. Another object of the present invention is to provide 
a microWavable single-serving meal container Which is 
compact so as to ?t in one side of a child’s lunch box. 

Another object of the present invention is to provide a 
microWavable single-serving meal container in Which a 
thermal insulating shell is used to retain microWave 
generated heat, With the shell being made of inexpensive, 
non-toxic, disposable materials. 

These and other objects of the invention are met by 
providing a microWavable single-serving meal container 
Which includes a microWavable meal tray containing a food 
product, and a microWavable polyurethane foam shell hav 
ing a shape adapted to substantially conform to the shape of 
a meal tray, said foam shell enveloping the meal tray and 
thus the food product during microWaving of the food 
product to thereby retain microWave induced heat. 

Preferably, the polyurethane foam has a density of about 
1.5 to 4 pounds per cubic foot (PCF) and may be self 
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2 
skinning. Also, the foam shell preferably has a Wall thick 
ness of about 0.5 inch. 

These and other features and advantages of the micro 
Wavable single-serving meal Will become more apparent 
With reference to the folloWing detailed description and 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of a ?rst preferred embodi 
ment of the present invention; 

FIG. 2 is a longitudinal vertical sectional vieW of the 
embodiment of FIG. 1; and 

FIG. 3 is a graph shoWing thermal characteristics of the 
polyurethane foam materials used in the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to FIGS. 1—3, a microWavable single-serving 
meal is generally referred to by the numeral 10 and includes 
a microWavable meal tray 12 Which contains a food product 
14. The meal tray 12 includes a loWer body portion 16 and 
an integrally formed upper ?ange 18 Which extends radially 
outWardly from an upper edge of the body portion 16 so as 
to de?ne a ?at surface on Which a plastic lid 20 can be 
vacuum sealed. Since the body 16 and ?ange 18 are inte 
grally molded of microWavable plastic material, the plastic 
lid can be thermally bonded to the ?ange, and peeled off 
When the meal package 10 is ready to eat. 

The meal tray 12 is encased or enveloped in a microWav 
able polyurethane foam shell 22 having a loWer body 24 and 
a top 26. The shell 22 has a shape Which substantially 
conforms to the shape of the meal tray 12. The shape of both 
the meal tray and the shell can be of any suitable con?gu 
ration for containing a single-serving meal, and can be, for 
example, a round boWl or an oval, as illustrated in FIGS. 1 
and 2. The overall shape could also be rectangular, or of 
virtually any other shape Which can be molded to ?t the 
shape or siZe of the meal tray 12. The only practical 
limitation on shape is that the container should ?t into a 
lunch-box. 
The foam material is polyurethane having a density of 1.5 

to 4 pounds per cubic foot and is preferably molded using 
standard manual or automatic reaction injection molding 
(RIM) foam molding techniques. In the illustrated 
embodiment, the top 26 is held to the body 24 by shrink 
Wrapping With plastic material 28. Shrink Wrapping using 
standard techniques and commercially available materials is 
but one Way of holding the top 26 to the body 24. It is also 
possible to provide a hinge (not shoWn), Whereby the body 
24 and top 26 are molded as one piece and joined together 
at a hinge. A fastener can be provided opposite the hinge to 
maintain the position of the top. 
One feature of the present invention is that most food 

products held Within the meal tray 12 need not be vented 
during microWaving so that once packaged, the entire meal 
10 is microWaved With the lid 20 and top 26 completely 
un-perforated. HoWever, some types of meals may require 
venting, and this could be achieved by including vent tube 
(not shoWn) Which presses through the shell and tray. The 
vent tube can be sealed during storage, opened during 
microWaving and re-sealed (for example by crimping) after 
microWaving to avoid heat loss. 
An example of the present invention, as illustrated in 

FIGS. 1 and 2, has a meal tray 12 Which is approximately 61/2 
inches by 41/2 inches by 1% inches. The foam body 24 and 
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top 26 are sized to conform to the outer dimensions of the 
meal tray 12. An important aspect of the present invention 
is to maintain a temperature of about 110°—140° over an 
extended period of time, for example, up to ?ve hours. This 
corresponds approximately to the time from Which a meal is 
microWaved (at the home) to the time that the meal is eaten 
(at the school or of?ce). To accomplish this feature, after it 
Was determined that polyurethane foam Was best suited for 
microWaving, tests Were performed to determine the proper 
thickness of the foam. FIG. 3 represents a graph of food 
temperature versus time, Whereby it Was determined that 
foam thickness of 1/2 inch Was preferred. 
A number of commercially available polyurethane foam 

materials can be used according to the present invention. 
Polyurethane foam Was determined to be preferred for the 
present invention due to its resistance to thermal conduc 
tivity. The commercially available polyurethanes for RIM 
molding techniques are preferably of the type involving tWo 
components A and B. The A component contains an isocy 
anate and the B component contains a catalyst, polyol, freon, 
Water or other blocking agents and a surfactant. When the A 
and B components are mixed, a reaction results in the 
formation of a closed cell rigid foam Which can be self 
skinning to have a smooth outer appearance. Basically, the 
freon or catalyst amounts in the mixture can be varied to 

produce the self-skinning quality. 
FIG. 3 is based on a thermal analysis using a thermal math 

model develops to analyZe the proposed foam insulation. A 
model food container Was used, having dimensions of ?ve 
inches by three inches by tWo inches, and this container Was 
covered With various thicknesses of foam material. The 
foam insulation is commercially available under the desig 
nation BX 250. The Weight of the food container plus food 
in the experiment Was ten ounces, and a speci?c heat equal 
to that of Water, 1 BTU/Lb-Degree F., Was used in the 
analysis. Room temperature Was assumed to be 68° F. and a 
heat transfer coefficient external to the shell of 1 BTU/ft2 
hr-Degree F. Was used. The initial temperature of the food 
Was 200° F. FIG. 3 thus shoWs a plot of the resulting food 
temperature versus time for the range of foam thicknesses 
tested. To ensure that food did not cool to less than 120° at 

the end of ?ve hours, a foam thickness of 0.75 inches Would 
be required. HoWever, in most instances, if a temperature of 
110° to 120° F. is all that is required, a 0.5 inch foam can be 
used effectively. 

It has been determined that polyurethane foam, in a cured 
condition, is not chemically toxic and is therefore suitable 
for the intended use of the present invention. Also, While it 
Was generally noted above the venting is not required, a 
separate vent tube could be provided so as to be openable 
during microWaving and closeable thereafter so as not to 
provide an escape path for heat. In commercial applications, 
it may also be desirable to color the foam, and for that 
purpose, there are several commercially available pigments 
(such as Ferro V-3285 and Ferro V-9412). These pigments 
are suitable When added in an amount of 5 to 10% by Weight 
of the foam materials. 

According to the present invention as described herein, a 
foam shell Was molded by RIM molding techniques to form 
a clamp shell type structure Which is held together by shrink 
Wrap. It is also possible to provide the foam directly on the 
meal packages by “cocooning”, Whereby the foam material 
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4 
is applied directly to the meal package. In this case, shrink 
Wrap Would not be required to hold separate parts of the shell 
together since a single unibody structure Would be created. 

Polyurethane foam materials are commercially available, 
such as PDL-4034, Which is a 2.5 PCF density polyurethane 
pour foam. Shrink Wrapping material is also commercially 
available, such as Reynolon 2016. 
One of the more salient features of the present invention 

is the fact that the food contained Within the meal tray 12 and 
enveloped in the shell 22 can be microWaved in the morning 
and eaten in the afternoon at a temperature compatible With 
that of a “hot” meal. Thus, lunch time meals can be 
consumed as if they Were recently microWaved When in fact 
they may have been microWaved four or ?ve hours earlier. 
This obviates the need for having a microWave oven on the 

premises at the time of consumption of the food, thus 
making the present invention particularly Well suited for a 
child’s lunch. 

From the above, it should be readily understood that 
according to the present invention a food product is pack 
aged in the meal tray and vacuum sealed therein by means 
of the lid 20. The food and meal tray are then enveloped in 
a polyurethane foam shell Which includes a loWer body 24 
and the top 26. Then, the body and top are held together by 
shrink Wrap material and thus the assembled single-serving 
meal container can be stored on a shelf (if packaged for 
nonrefrigeration) or if refrigeration is required, the container 
can be stored in a refrigerated environment. Then, When the 
meal is to be used for lunch, such that the user (such as a 

child) Would not have access to a microWave oven, the 
container Would be placed in a microWave for a time 
suf?cient to heat the food contained therein to a temperature 
of about 200° F. Since microWaving involves heating from 
the inside out, and since the polyurethane foam shell is dry, 
the shell Will not be hot so that it can be handled easily, While 
at the same time the food contained therein Will be at a high 

temperature suitable for consumption. Although some loss 
of heat is to be expected, the thickness of the foam is 
selected so that the meal can be consumed four or ?ve hours 

later at a temperature suitable for a “hot” meal, such as 
110°—120° F. 

Throughout this disclosure the Word “meal” has been used 
to refer to a food product. While the preferred embodiment 
is for a microWavable single-serving meal (i.e., breakfast, 
lunch, or dinner), the food product could also be a snack 
food or a beverage. 

Numerous modi?cations and adaptations of the present 
invention Will be apparent to those so skilled in the art and 
thus, it is intended by the folloWing claims to cover all such 
modi?cations and adaptations Which fall Within the true 
spirit and scope of the invention. 
What is claimed is: 
1. A microWavable single-serving meal container, com 

prising: 
a microWavable meal tray containing a food product; and 
a microWavable polyurethane foam shell having a shape 

adapted to substantially conform to the shape of the 
meal tray, said foam shell enveloping the meal tray and 
thus the food product, and said foam shell having a Wall 
thickness and a density suf?cient to retain the tempera 
ture of said food product at above about 110° F. for at 
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least about four hours When said food product is heated 
to about 200° F. Wherein the meal tray has a loWer body 
and an upper ?ange, and a lid bonded to the upper 
?ange to provide a vacuum seal of the food product 
contained in the loWer body. 

2. A microWavable single-serving meal container as 
claimed in claim 1, Wherein the polyurethane foam shell has 
a body having a shape substantially conforming to the shape 
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6 
of the loWer body of the meal tray and being substantially 
?ush With the ?ange of the meal tray, and a top ?tted over 

the lid of the meal tray and being held thereto by shrink Wrap 
material extending around the top and the body of the 
polyurethane foam shell. 

* * * * * 


